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1 

- 


t 






- 










i 


Time (sec) 







I I i ! ! I— 

0 0.2 0.4 0.6 0.8 1 



Figure 7. 



Discn 



T of Vibration Data with No Be; 



Damage 



0.012 f 




Sped^P Power Analysis Bearing with Nd^Pnage 



• r 



Spectral Power (3 bands) 




50 100 
Power Ratio R2 



150 




50 100 
Time (sec) 



150 



Power Ratio R1 




50 100 
Power Ratio R3 



50 100 
Time (sec) 



150 




150 



Figure 9. 
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Figure 12. 

Normalized Bit Vibration with Moderate Bearing Damage 
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Figure 17. Failure Indication (MSRA Method) 
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Figure 18. Schematic of MSRA Failure Detection Scheme 
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Discrete FFT of Strain Gauge Signal for Light Bearing Damage 
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Discrete FFT of Strain Gauge Signal for Moderate Bearing Damage 
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Strain Gauge Signal with Bearing In Early Failure 
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Figure 31 . 
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